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1.  INTRODUCTION 

The  ARPA  Network  provides  the  capability  for  geographically 
separated  computers  called  Hosts  to  communicate  with  each  other 
and  with  a  wide  variety  of  terminal  devices.  Each  Host  com¬ 
puter  is  connected  to  the  ARPA  Network  through  a  small  computer 
which  is  called  an  Interface  Message  Processor  (IMP).  Terminals 
are  connected  to  the  ARPA  Network  through  a  Terminal  IMP  (TIP) 
hich  consists  of  an  IMP  and  a  Multi-Line  Controller  (MLC).  A 
typical  node  on  the  ARPA  Network  is  shown  in  Figure  1-1. 

This  document  contains  the  information  for  connecting  terminals 
and  modems  to  the  TIP. 

*  .  ,  ■  L  *  '  -  f 

1.1  Terminals  Which  Can  Be  Connected  to  the  TIP 

Appendix  B  provides  a  description  of  the  terminals  which  have 
been  successfully  connected  to  the  TIP.  If  it  is  desired  to 
connect  a  terminal  which  is  not  described  in  Appendix  B,  consult 
Section  3  for  the  terminal  specification.  Terminals  which  violate 
the  software  specification  (Table  3-1)  may  also  be  connected  by 
appropriate  software  modifications.  Be  certain  to  contact  BBN 
early  if  software  modifications  are  necessary. 

1.2  Connection  of  Terminals  to  the  TIP 

The  sections  listed  below  describe  the  details  of  Terminal  Inter¬ 
facing.  In  many  cases,  this  detail  will  not  be  necessary  for 
connecting  year  terminal  to  the  TIP. 

•  If  your  terminal  is  described  in  Appendix  3,  follow  the 
relevant  suggestions. 
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•  If  your  terminal  has  a  25-pin  plug,  try  plugging  it 
into  an  LIU  (located  at  the  bottom  of  the  TIP)  whicn 
has  a  "T"  label.  If  this  works,  set  the  terminals 
rate  to  110,  150,  or  300  baud,  and  type  E.  HELLO 
means  that  you  are  connected,  Refer  to  the  User's 
Guide  to  the  Terminal  IMP ,  BBN  Report  No.  2183. 

If  these  methods  fail,  you  should  consult  the  following  sections 
of  this  manual.: 

Section  2  gives  a  brief  description  of  the  configuration  of  a 
TIP.  The  subsection  on  data  flow  in  the  MLC  (2.2)  may  help  you 
determine  the  problem  by  means  of  the  display  console  indicators. 

Section  3  gives  specifications  for  terminal  connection.  Through 
studying  this  you  may  be  able  to  determine  what  is  wrong. 

Section  discusses  modems. 

If  you  succeed  in  connecting  a  terminal  which  is  not  listed, 
please  let  us  know  in  some  detail  how  it  was  done,  and  how  well 
it  works.  Please  contact: 

Network  Control  Center 
Bolt  Beranek  and  Newman  Inc. 

50  Moulton  Street 
Cambridge,  Massachusetts  02138 

The  same  address  may  be  used  for  obtaining  further  information. 

1.3  The  User's  Point  of  View  on  Terminal  Connection 

It  is  strongly  suggested  that  anyone  intending  to  connect  terminals 
to  the  TIP,  as  >i 1  as  anyone  wishing  to  know  how  the  TIP  is  used, 
read  the  User's  luide  to  the  Terminal  IMP ,  BBN  Report  No.  2183. 
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The  topics  of  particular  interest  in  connecting  terminals  are: 

•  The  Network  Virtual  Terminal 

•  Typical  Uses  of  the  TIP 

•  Echoing 

•  Break 

•  "Unusual”  Uses  of  the  TIP 

•  Device  Parameters 

•  Setting  Another  Terminals 
Parameters 

•  The  DIVERT  OUTPUT  Command 


Line  Interface  Units  may  only  be  removed 
by  BBN  or  Honeywell  personnel.  If  you 
believe  thai*.  a  chc*.  ge  to  the  patch  panel 
of  the  LIU  is  needed,  contact  BBN. 
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2.  DESCRIPTION  OF  TIP  HARDWARE  AND  SOFTWARE 

A  functional  diagram  of  the  BBN  TIP  hardware  is  shown  in  Figure 
2-1.  The  TIP  consists  of  two  major  assemblies:  the  basic  H3l6 
IMP,  and  the  Multi-Line  Controller  ( MLC ) .  The  IMl  section  per¬ 
forms  the  message  handling  functions  of  a  node  in  the  network, 
and  provides  additional  processing  power  for  the  ML”.  Informa¬ 
tion  on  the  basic  IMP  section  may  be  found  in  BBN  Resort  No.  1877 . 
The  MLC  section  is  described  in  detail  in  BBN  Report  No.  2184. 

The  MLC  consists  of  Common  Logic,  and  Line  Interface  Units  (LIU). 
Each  LIU  services  an  input  and  an  output  on  the  TIP.  Terminals 
and  modems  are  connected  to  these  ports.  Up  to  63  LIt;,s  may  be 
installed  in  the  TIP.  As  one  option,  a  rack  of  up  to  16  modems 
may  be  mounted  inside  the  TIP  enclosure. 

A  photograph  of  a  TIP  is  shown  in  Figure  2-2  which  indicates  the 
location  of  these  assemblies.  The  option  drawer  above  the  main 
processor  contains  additional  network  (as  opposed  to  terminal) 
modem  interfaces  and  Host  interfaces.  The  H3l6  main  frame 
drawer  houses  the  basic  processor.  The  MLC  drawer  is  immediately 
below  the  processor,  and  holds  the  MLC  ommon  logic.  On  the 
front  of  this  drawer  is  the  MLC  console.  At  the  bottom  of  the 
TIP  is  the  LIU  rack,  which  holds  the  LIU  cards. 

Throughout  the  remainder  of  this  section,  we  will  not  make  any 
effort  to  distinguish  between  1 he  contributions  of  the  LIU  and 
the  Common  Logi  •  to  a  port L  function. 

2.1  General  Hardware  Considerations 

Data  Format  -  The  MLC  hardware  data  format  is  bit  serial  with 
characters  framed  by  start  and  s too  bits: 
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START 
BIT  LSB 


PARITY 
MSB  BIT 


+  SPACE 


STOP  BITS 


10]  0  0  0  1  1 


Compatible  ASCII  Capital  E 


The  number  of  data  bits  may  be  from  5  to  8  as  determined  by  the 
parameter  SIZE: 


NUMBER  OF 


SIZE 


Signal  Levels  -  All  the  signals  at  the  El  A  connector  of  an  LIU 
are  El k  compatible,  and  interpreted  in  this  way: 

Data  Signals 

-25<Vd<'-3v.  is  marking  or  logical  one 
+3<Vd<+25v.  is  spacing  or  logical  zero 

Control  &  Timing  Signals 

-?b<Vo<-3v.  Is  considered  OFF 
+3<Vc<+2bv.  is  considered  ON 

The  input  and  output  rates  which  can  be  used  are: 
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Code 


Hate  (baud) 

illegal 

75 

110 

13*1.5 

150 

300 

600 

1200 

1800 

2*100 

4800  (output  only) 
9600  (output  only) 
19200  (output  only) 
illegal 
Illegal 

external  clock 


2.2  Data  Flow  in  the  MLC 

Block  Uagrams  of  the  Input  and  Output  data  paths  are  shown  in 
Figures  2.2-3  and  2.2-4.  Kxcept  for  the  common  logic  and  H316 
Mainframe,  the  Input  a:,  i  Output  circuitry  are  independent.  The 
xd  pads  referred  to  in  these  figures  are  shown  in  Appendix  A. 

The  fields  marked  by  asterisks  are  shown  on  the  MLC  console. 

For  example,  the  MSTAT  bits  are  labeled  in  this  manner: 


MSTAT 

5  0  0  0  0  o' 

0  1  2  3  4  5 


(light  on  indicates  1) 


The  fields  B0UTDAT,  BINDAT,  SIZE,  INRATE  and  0UTRATE  have  the 
least  significant  bit  on  the  right. 
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The  upper  half  of  the  MLC  console  is  associated  with  the  central 
logic  which  is  common  to  all  lines.  Ine  lower  half  displays  the 
status  of  an  individual  line.  The  line  to  be  displayed  is  selected 
by  entering  the  line  number  into  the  LINE  SELECT  switches.  The 
setting  of  these  switches  concerns  only  the  display  and  in  no  way 
afreets  the  internal  functioning  of  the  MLC.  The  line  number 
(octal)  is  determined  by  the  slot  in  the  LIU  rack  into  which  the 
desired  LIU  is  plugged.  (Slot  0  is  empty.)  See  Figure  2.2-1. 

Most  of  the  user  commands  in  the  TIP  User's  Guide  refer  to  the 
decimal  equivalent  of  this  line  number.  Don't  get  confused. 

A  diagram  of  the  MLC  console  is  shown  ir.  Figure  2.2-2,  and  the 
fields  are  summarized  in  Table  2.2-1.  Throughout  the  following 
discussion,  inversions  of  the  signals  are  not  indicated. 
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2.2.1  Input 

The  input  block  diagram  is  shown  in  Figure  2.2-3*  The  input 
section  provides  these  functions : 

•  6  status  inputs 

•  Input  data  path 

•  Variable  input  rates 

•  External  clock 

The  status  inputs  (MSTAT0  through  MSTAT5)  a.'',  direct  input  paths 
which  may  be  read  at  any  time  by  the  processor.  Their  use  will 
be  described  in  the  subsection  on  software  (2.3). 

The  input  character  is  assembled  in  the  Input  Data  Shift  Register. 
When  complete,  it  is  transferred  into  the  Buffered  Input  Data 
Register,  from  which  it  is  transferred  to  the  mainframe  memory. 

The  character  length  is  determined  by  SIZE,  and  the  rate  by 
INRATE.  If  the  rate  is  specified  as  octal  17,  the  clock  for  tne 
Input  Data  Shift  Register  is  taken  externally  on  the  path 
External  Input  Clock.  The  Input  Data  is  captured  on  tie 
negative  edge  of  the  signal  on  LIU  pin  E17  or  E25*  If  the  Input 
Data  line  is  held  sfacing  during  the  first  stop  bit  of  a  char¬ 
acter,  the  line  it  determined  to  be  breaking,  and  BRK  is  set. 

The  last  character  received  is  held  in  BINDAT. 

2.2.2  Output 

The  output  block  diagram  is  shown  in  Figure  2.2-2.  The  output 
section  provides  these  functions: 

•  h  control  outputs 

•  Output  data  path 
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•  Variable  output  rate 

•  External  clock 

The  control  outputs  (MCBIN  0  through  MCBIN  3)  are  direct  output 
paths  which  are  controlled  by  the  software.  Their  use  will  be 
described  in  the  subsection  on  software  (2.3) - 

The  output  character  is  delivered  to  the  Buffered  Output  Data 
Register  from  the  mainframe  memory.  When  the  last  character 
has  left  the  Output  Data  Shift  Register,  the  next  character  is 
transferred  into  it  from  the  Buffered  Output  Data  Register;  then 
the  character  is  shifted  out  with  start  and  stop  bits  added. 

The  rate  is  determined  by  OUTRATE.  If  rate  17  (octal)  is  spec¬ 
ified,  the  clock  for  the  Output  Data  Shift  Register  is  tPken 
externally  from  the  path  External  Output  Clock.  The  output 
data  charges  on  the  positive  going  edge  of  the  signal  on  LIU 
pads  El j  and  E2*K 

The  last  character  sent  out  is  held  in  BOUTDAT. 
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STATUS  INPUTS 
E  5 


E  6 


E  8 


E  12 


E  13 


E  16 


\ 


LIU 

PAD 


E  3 


E  J, 


^MANIFOLD  TYPE  -  Indicates  fields  which  have  corresponding 

light-emitting  diodes  on  the  MLC  console. 


FIG.  2.2-3  MLC  DATA  PATH  BLOCK  DIAGRAM  -  INPUTS 
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::MAN I  FOLD  TYPE  -  Indicates  fields  which  have  corresponding 

light-emitting  diodes  on  the  MLC  console. 


FIG,  2.2-4  MLC  DATA  PATH  BLOCK  DIAGRAM  -  OUTPUTS 
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2.3  Software  Description 

The  TIP  software  is  currently  undergoing  changes  to  expand  its 
capabilities;  this  subsection  describes  the  way  the  software  uses 
the  MLC  now.  The  TIP  User’s  Guide  should  be  read  for  information 
concerning  software  facilities  available  to  the  user. 

At  this  time,  the  software  handles  the  control  and  status  bits 
in  this  way: 

•  MSTAT  0,1, 3, 4, 5,  are  ignored  by  the  software. 

•  MCBIN  0,1,2  are  held  ON  by  the  software. 

•  MCBIN  3  is  held  ON,  except  for  a  short  (approximately 
1/2  sec.)  period  following  an  ON  to  OFF  transition  of 
MSTAT  2,  during  which  it  goes  OFF. 

•  MSTAT  2  is  used  by  the  TIP  software  to  determine  that 
the  terminal  is  connected  to  the  TIP,  and  able  to 
transfer  data.  If  "hunt”  mode  is  enabled  for  this 
device,  an  ON  to  OFF  transition  of  this  signal  initiates 
"hunt"  mode. 

Also,  at  this  time,  the  software  is  not  capable  of  keeping  out¬ 
put  lines  full  at  speeds  greater  than  about  3000  baud. 
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3.  TERMINAL/TIP  INTERFACE  SPECIFICATION 


This  section  specifies  the  interface  between  a  termiral  and  the 
TIP.  See  Section  4  for  connections  involving  modems.  It  is 
hoped  that  by  examining  this  section,  an  engineer  will  be  able 
to  determine  whether  he  has  met  the  conditions  necessary  for 
pi oper  operation  of  a  terminal  connected  to  the  TIP. 


To  a  large  extent,  the  TIP  follows  EIA  Standard  RS-232C. 
Familiarity  with  that  document  is  recommended.  The  pin  alloca¬ 
tions  specified  by  that  standard  are  given  inside  the  front 
cover . 


In  order  to  connect  a  terminal  to  the  TIP  without  modems,  each 
must  look  like  a  modem  to  the  other.  Input  and  output  connec¬ 
tions  are  therefore  cross-connected  at  the  LIU  pads,  as  shown 
in  Table  3-1. 

Expan? ions  to  this  spec! float? on  are  planned  in  the  near  future 
(particularly  as  this  reD.tes  to  control  signals).  It  is 
therefore  very  important  that  this  section  be  kept  up-to-date 
as  revisions  are  provided. 

Conneotor  -  The  connector  from  the  terminal  should  t*?  equivalent 
to  a  Cinch  DB-25P.  It  is  recommended  that  extension  cords  for 
terminals  provide  for  all  25  pins  in  order  to  allow  for  future 
changes . 

Signal  Levels  -  All  signals  are  represented  by  bipolar  low 
voltage  levels.  All  signals  are  measured  witn  respect  to  signal 
ground.  The  source  of  a  signal  shall  deliver  a  voltage  of 
magnitude  between  5  and  25  volts  into  a  load  of  not  less  than 
3000  ohms.  The  reactive  component  of  the  load  shall  not  be 
inductive,  and  the  capacitance  shall  not  exceed  2500  pfd.  measured 
at  the  interface  connector.  The  signal*  shall  be  interpreted  in 

this  way :  _  .  c .  . 

Data  Signals 

-25<Vd '-3  is  marking  or  logical  one 
+3<Vd<+^5  is  spacing  or  logical  zero 
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Control  &  Timing  Signals 

-25<Vc<-3  is  considered  OFF 
+3<Vc<+25  is  considered  ON 

Signal  Use  -  The  TIP  software  Handles  the  signals  as  shown  in 
Table  3-1. 

Data  Format  -  The  terminal  data  format  must  be  serial,  with 
characters  framed  by  start  and  stop  bits  as  in  Figure  3-1 •  The 
number  of  data  bits  per  character  is  from  5  to  8  inclusive. 

This  is  determined  by  the  two-bit  character  SIZE: 

NUMBER  OF 
SIZE  DATA  BUS 

0  5 

1  6 

2  7 

3  8 

Device  Fates  - 

Rate  (baud) 

illegal 

75 
110 
13^.5 
150 
300 
600 
1200 
1800 
?*J00 

*4800  (output  only) 

9600  (output  only) 

19200  (output  only) 
illegal 
illegal 

external  clock 


Code 

0 

1 

7) 

L- 

3 

h 

5 

6 
7 

10 

11 

12 

13 

1A 

15 

16 
17 
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Character  Code  -  The  TIP  software  accepts  ASCII  8-bit  code. 
Parity  iz  ignored  on  input,  and  undefined  on  output.  IBM  27*11 
and  2741-like  devices  are  handled  specially.  See  Appendix  C. 

Carriage  Return  Speed  -  Carriage  return  speed  is  known  to  be 
reasonably  compensated  for  Teletypes  33,  3r3,  and  37;  and, 
separately,  for  Kxecuport-like  devices.  A  line  printer  (ODBC) 
with  a  small  ( 236-character)  buffer  is  also  reasonably  compen¬ 
sated.  This  compensation  is  set  by  the  TIP  program. 

Half -Full  Duplex  -  The  TIP  can  handle  both  half  and  full  duplex 
terminals,  provided  that  the  half-duplex  connection  accepts 
control  signals  which  are  used  as  indicated  in  Table  3-1. 

Terminate  Which  Provide  Their  Own  Clock  •  Terminals  which  pro- 
/ide  their  own  clocks  for  transferring  data  Cc  .  be  connected  to 
the  TIP  provided  they  meet  the  previc  is  specif ications .  The 
clocks  should  be  routed  to  LIU  pads  B15  and  K17.  The  data 
lines  should  change  on  the  positive  edges  of  the  clocks,  and 
should  be  sampled  on  the  negative  edges. 
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♦ 
? 


TABLE  3-1  TIP  SIGNAL  ALLOCATION  FOR  TERMINALS* 


EIA  LIU 

PIN  PAD 

1  El 

2  E3 

3  E2 

7  E7 

8  E20 


20  ES 


DESIGNATION 

(FROM  THE  POINT  OF  VIEW  OF  THE  TERMINAL) 

PROTECTIVE  GROUND  (AA)  -  Used. 

TRANSMITTED  DATA  (BA)  -  Used  for  data  going  from  the 
terminal  to  the  TIP. 

RECEIVED  DATA  (BB)  -  Used  for  data  going  from  the  TIP 
to  the  terminal. 

SIGNAL  GROUND  (AB)  -  Used. 

RECEIVED  LINE  SIGNAL  DETECTOR  (CF)  -  Modem  control  bit  3* 
Held  ON  by  the  TIP,  except  for  a  short  (approximately 
1/2  sec.)  period  following  an  ON  to  OFF  transition  of 
DATA  TERMINAL  READY,  during  which  it  goes  off. 

DATA  TERMINAL  READY  (CD)  -  Modem  status  bit  2.  THIS  SIGNAL 
IS  USED  BY  THE  TIP  to  determine  that  the  terminal  is 
connected  to  the  TIP.  If  "hunt"  mode  is  enabled  for 
this  device,  an  ON  to  OFF  transition  of  this  signal 
initiates  "hunt"  mode. 


The  following  control  signals  are  held  on  by  the  TIP  software: 


5 

E4 

CLEAR  TO  SEND  (CB)  -  Modem  control  bit  0. 
the  TIP. 

Held  ON  by 

6 

E19 

DATA  SET  READY  (CC)  -  Modem  control  bit  2. 
the  TIP. 

Held  ON  by 

16 

Ei  b 

SECONDARY  RECEIVED  DATA  ( SBB )  -  Modem  control  bit  1.  Held 
OH  by  the  TIP. 

The  following  status  signals  are  ignored  by  the  TIP  software: 


H 

E5 

REQUEST  TO  SEND  (CA)  -  Modem  status  bit  0.  Ignored 
the  TIP. 

by 

12 

E12 

SECONDARY  RECEIVED  LINE  SIGNAL  DETECTOR  (SCF)  -  Modem 
status  bit  3-  Ignored  by  the  TIP. 

13 

E13 

SECONDARY  CLEAR  TO  SEND  (SCB)  -  Modem  status  bit  4. 
Ignored  by  the  TIP. 

1*4 

El6 

SECONDARY  TRANSMITTED  DATA  (SBA)  -  Modem  status  bit 
Ignored  by  the  TIP. 

5. 

19 

E6 

SECONDARY  REQUEST  TO  SEND  (SCA)  -  Modem  status  bit 
Ignored  by  the  TIP. 

1. 

"This 
a  103 

configuration  makes  the  LIU  look  approximately  like 
modem  to  the  terminal. 
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4.  MODEMS 

It  is  desired  that  the  TIP  be  able  to  operate  with  terminals  over 
private  or  leased  lines,  or  over  the  switched  telephone  network. 
This  requires  ^he  use  of  a  pair  of  modems  oetween  the  terminal 
and  the  TIP.  At  the  present  time,  only  one  such  modem  (Bell  103. 
or  equivalent)  is  supported  by  the  TIP  software.  We  expect  to 
be  able  to  support  202-equivalent  modems  (with  reverse  channel) 
in  the  future. 

If  may  be  that  a  group  desiring  to  use  another  type  of  modem 
could  coax  that  modem  to  work  within  the  available  software  and 
hardware  structure.  For  that  purpose,  this  section  will  try  to 
describe  the  difficulties  in  using  half-duplex  modems ,  the  use 
of  synchronous  modems,  and  the  manner  in  which  the  103  modem  is 
supported . 

4.1  Half-Duplex  Modems 

Half-duplex  modems  are  modems  in  which  data  on  the  primary  data 
channel  can  flow  in  only  one  direction  at  a  time.  Data  cannot 
flow  both  ways  at  the  same  time.  There  may  or  may  not  be  a 
"secondary”  or  "supervisory"  channel  which  points  in  the  direction 
opposite  the  primary  channel.  The  essential  problem  involved  in 
half-duplex  operation  is  control  of  the  direction  of  data  flow 
on  the  primary  channel.  Significant  questions  are: 

•  What  protocol  should  be  adopted  for  turning  the  line 
around — special  control  characters,  or  use  of  a 
secondary  channel? 

•  Which  end  (if  either)  is  In  control  uf  the  channel? 


Preceding  page  blank 
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•  If  the  terminal  is  receiving  a  large  listing,  how 
can  the  user  terminate  the  output  when  the  channel 
is  pointing  the  wrong  way? 

•  Who  should  do  the  echoing  and  when? 

These  problems  are  clearly  a  matter  of  convention.  Unfortunately, 
EIA  Standard  R3-23P,  which  many  modems  follow,  does  not  define 
a  convention  which  would  answer  these  questions.  It  is  very 
helpful  if  a  request  to  BBN  for  a  modem  on  the  TIP  includes  a 
statement  of  what  terminals  are  to  be  connected  to  the  other 
end,  and  what  convention  they  follow. 

4.2  Synchronous  Modems 

Synchronous  modems  normally  do  not  use  the  character  format  shown 
in  Vigure  3-1.  Such  a  connection  to  the  TIP  does  not  work.  However, 
the  iIP  should  be  able  to  use  synchronous  modems  provided  that 
the  characters  are  framed  by  start  and  stop  bits,  and  that  the 
synchronous  modem  Is  similar  enough  to  a  modem  which  is  supported 
by  the  software.  The  device  rate  must  be  set  to  1/  octal  through 
the  use  of  J  DEVICE  RATE  1023.  This  disables  Hunt  mode,  therefore 
when  this  modem  Is  disconnected  from  the  LIIJ,  remember  to  re¬ 
enable  "hunt"  mode  with  U  DEVICE  RATE  4334  (for  example).  See 
TIP  User’s  UuLde. 

4.3  103  Modems 
Descr i pti on : 

The  Bel  i  Telephone  10 3  mi  bun  Is  a  low-speed  (up  to  300  baud), 
asynchronous  ,  full-duplex  modem  for  use  on  private  leased  lines 
or  the  switched  telephone  network. 
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Connection : 

See  Table  4.3-1  for  the  pin  connection  on  the  LIU  card,  and  for 
a  description  of  the  TIP’s  use  of  the  signals. 

Operation : 

In  use,  the  modem  at  the  TIP  end  is  usually  left  in  the  AUTO 
mode.  When  a  user  wishes  to  connect  his  terminal,  he  dials  the 
number  of  the  modem  at  the  TIP.  After  the  ring  is  answered  and 
a  data  carrier  is  heard,  the  user  depresses  the  DATA  button.  The 
user  is  then  connected  as  if  his  terminal  were  connected  directly 
to  the  TIP.  He  types  the  characteristic  character  for  his 
terminal,  receives  HELLO,  and  proceeds  to  use  the  network  as 
desired. 
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TABLE  4.3-1 

TIP  SIGNAL  ALLOCATION  FOR  103  MODEM 


EIA  LT" 
PIN  PAD 


1  El 

2  E2 

3  E3 

5  E5 

6  E6 

7  E7 

8  E8 

20  E20 


PROTECTIVE  GROUND  (AA)  -  Used. 

TRANSMITTED  DATA  (BA)  -  Used  for  data  going  from 
the  TIP  to  the  MODEM. 

RECEIVED  DATA  (BB)  -  Used  for  data  going  from  the 
MODEM  to  the  TIP. 

CLEAR  TO  SEND  (CB)  -  Modem  status  bit  0.  Ignored  by 
the  TIP. 

DATA  SET  READY  ( CC )  -  Modem  status  bit  1.  Ignored 
by  the  TIP. 

SIGNAL  GROUND  (AB)  -  Used. 

RECExVED  LINE  SIGNAL  DETECTOR  (CF)  -  Modem  status 
bit  2.  This  signal  is  used  by  the  TIP  to  deter¬ 
mine  that  a  connection  has  been  made.  If  "hunt" 
mode  is  enabled  for  this  device,  an  ON  to  OFF 
transition  initiates  "hunt"  mode. 

DATA  TERMINAL  READY  (CD)  -  Modem  control  bit  3. 

Held  ON  by  the  TIP,  except  for  a  short  (approximately 
1/2  sec.)  period  following  an  ON  to  OFF  transition 
of  RECEIVED  LINE  SIGNAL  DETECTOR.  This  disconnects 
the  telephone  line  in  preparation  for  the  next  call.* 


All  other  signals  are  connected  as  shown  in  Appendix  A 
but  are  not  used  by  the  103  modem. 


*lt  should  be  noted  that  if  the  carrier  is  lost  for  a  short  time, 
a  disconnect  is  initiated.  Also,  if  the  carrier  is  not  detected 
(for  example,  by  a  voice  call)  no  disconnect  will  occur. 
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APPENDIX  A 

STANDARD  LIU  CARD  CONFIGURATIONS 
FOR  TERMINALS  AND  MODEMS 
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STANDARD  LIU  CARD  CONFIGURATIONS  FOR  TERMINALS  AND  MODEMS 

In  order  to  provide  the  necessary  flexibility  in  assigning  the 
pins  on  the  EIA  (DB-25P)  connector  to  the  various  inputs  and 
outputs  of  the  LIU,  a  patch  panel  is  provided  on  the  LIU  card. 
The  pin  assignment  is  shown  in  Figure  A-l. 

Table  A-l  shows  the  interconnection  necessary  to  configure  the 
LIU  to  dr?ve  terminals  or  modems. 


Preceding  ptge  blink 
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FIG.  A- 1  LIU  PIN  DIAGRAM 
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i  I 


TABLE  A- 1 

STANDARD  LIU  PATCH  PANEL  CONFIGURATIONS 


LIU  pin  for  connection  to: 


El  A 


PIN 

TERMINAL 

103 

1 

El 

El 

2 

E3 

E2 

3 

E2 

E3 

k 

E5 

Ek 

5 

Ek 

E5 

6 

E19 

E6 

7 

E7 

E7 

8 

E20 

E8 

9 

— 

_ 

10 

— 

_ 

11* 

Ell 

Ell 

12 

E12 

E12 

13 

E13 

F-13 

ik 

El6 

Elk 

15 

E17 

E15 

16 

Elk 

E16 

17 

E15 

E17 

18 

- 

_  _ 

19 

E6 

E19 

20 

E8 

E20 

21 

— 

_ 

22 

— 

_ 

23 

— 

—  — 

2k 

E25 

E24 

25 

E24 

E25 

When  a  card  is  wired  for  a  particular  configuration,  it  is 
customary  to  specify  that  configuration  (e.g.  f,M103,f  or  "T") 
on  the  plastic  block  on  the  LIU  card. 


*Not  all  LIU  cards  have  this  wire.  It  is  not  necessary  for 
operating  103  modems,  or  any  terminals  we  know  of. 


J 
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APPENDIX  B 

TERMINALS  WHICH  HAVE  BEEN 
CONNECTED  TO  A  TIP 


Preceding  page  blank 
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HAZELTINE  2000 


Description: 

The  Hazeltine  2000  is  a  video  display  terminal  capable  of  data 
rates  ^rom  110  to  9600  baud,  full-  or  half-duplex.  Its  screen 
can  hold  up  to  27  lines  of  up  to  7^  characters  each.  Hard  copy 
and  tape  cassettes  are  available  options.  This  terminal  is 
designed  to  operate  over  103-  or  202-type  modems,  or  to  be 
connected  directly. 

Connection  to  the  TIP: 


This  terminal  comes  with  an  EIA  RS-232B  interface  which  may  be 
connected  directly  to  a  "T"  LIU  card  (see  Appendix  A).  The 
DATA  TERMINAL  READY  lead  is  controlled  by  the  POWER  switch,  and 
is  not  affected  by  any  keyboard  buttons. 


The  parity  swic'ch  should  be  set  to  1;  the  others  may  be  set  as 
desired. 


Operati on : 


When  the  terminal  comes  on, 
150,  or  300, and  type  E.  In 
character  U  to  be  produced, 
received,  it  is  possible  to 
described  in  the  TIP  User’s 
changed  to  the  other  speed. 


make  sure  the  rate  is  set  to  110, 
this  case,  SHIFT  and  E  cauee  the 
so  just  type  E.  When  HELLO  is 
set  up  other  device  rates  as 
Guide,  then  the  terminal  can  be 


Preceding  page  blank 
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HAZELTINE  2000  (Page  Two) 


The  Hazeltine  2000  does  not  respond  well  to  cycling  power  ON  and 
OFF*;  therefore,  try  to  get  HELLO  before  typing  many  other 
characters . 


* According  to  the  Hazeltine  Service  Representative,  there  is  a 
design  flaw  in  the  power  supply,  such  that  about  one  time  in 
ten  power  does  not  come  up  properly.  If  this  happens,  turn 
power  off,  wait  15  seconds  and  try  again. 
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IBM  2741 


Model :  (presently  -  inquire  for  others) 


27^1  Correspondence  models* 


001 

007 

010 

012 

015 

019 

029 

043 

PTTO  models* 

938 

939 

942 

943 

947 

9^8 

961 

962 

963 

995 

997 

998 

For  operation  with  the  TIP,  it  is  necessary  to  have  the  27*J1 
equipped  with  the  following  options: 


IB M  Sales  Number 


Transmit  Interrupt 

7900 

Interrupt 

4708 

Data  Set 

9114 

Dial-up 

3255 

If  any  difficulty  occurs  in  ordering  these  options,  contact  B3N. 
Descri pti on  : 

The  IBM  27*0.  is  a  lard-copy  terminal  which  operates  at  13*1.5  baud, 
half-duplex.  Its  Keyboard  and  printer  are  very  similar  to  a 
Selectric  typewriter. 

Connection  to  the  TIP: 

With  he  2741  equipped  as  required,  it  i  only  necessary  to  plug 
its  h  compatible  plug  into  an  LIU  which  has  been  configured 
for  tc  nals  (see  Appendix  A). 


*The  model  number  is  hidden  on  the  typeball. 
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IBM  2741  (Page  Two) 

Operation : 

Turning  power  ON  connects  the  terminal  and  starts  "hunt”  mode. 

See  the  TIP  User's  Guide,  Section  IV}  for  the  appropriate  character 
for  describing  this  terminal  to  the  TIP. 

See  the  TIP  User's  Guide,  Section  71,  for  a  description  of  the 
code  conversion  for  sending  the  full  ASCII  character  set  from 
a  27*11 . 
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INFOTON  VISTA 


Version:  VISTA  1H 
Doscri pti on : 

The  Infoton  Vista  is  a  video  display  terminal  capable  of  data 
rates  from  110  to  4800  baud,  full-  or  half-duplex.  Its  screen 
can  hold  up  to  20  lines  of  80  characters  each.  It  is  presently 
able  to  operate  over  103  modems,  and  perhaps  will  operate  over 
202  modems  in  the  future.  Its  standard  interface  allows  EIA 
or  Teletype  compatible  current  loop  connection. 

Connection  to  the  TIP: 

This  terminal  comes  with  the  Multipurpose  Asynchronous  Serial 
Interface  which  provides  an  EIA  connector  which  may  be  connected 
directly  to  a  "T"  LIU  card  (see  Appendix  A). 

The  controls  can  be  set  as  desired. 

Operati on : 

When  the  terminal  comes  ON,  make  sure  the  rate  is  set  to  110, 

150,  or  300  and  type  E.  When  HELLO  is  received,  it  is  possible 
to  set  up  other  device  rates  as  described  in  the  TIP  User's  Guide. 
The  terminal  can  then  be  switched  to  that  rate. 

Turning  power  off  disconnects  the  terminal. 
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TELETYPE  MODEL  37 

Version:  KSR 

For  proper  connection  to  the  TIP,  the  "OUT  OF  SERVICE"  feature 
must  be  available: 

Descri pti on : 

The  37  KSR  TTY  set  is  a  heavy  duty  hard  copy  terminal  capable 
of  operating  at  100  or  150  words  per  minute  (110  or  150  baud). 

It  is  capable  of  printing  upper  and  lower  case,  and  may  be  used 
over  a  103  modem.  It  has  many  variable  user  features. 

Connection  to  the  TIP: 

To  connect  a  37  TTY  to  the  TIP,  it  is  necessary  to  strap  the 
following  options.  These  jumpers  are  found  on  card  #322068 
which  is  in  slot  XZ109  of  the  Teletype. 

Result 

The  e  keep  EOT's  and  Alarms  from  disconnecting 
the  terminal. 

Makes  motor  power  follow 
DATA  SET  READY  lead. 

Configures  OUT  OF  SERVICE 
switch  to  act  as  ON/OFF 
switch  for  DATA  TERMINAL  READY. 

Keeps  terminal  in  PROCEED  Mode 
when  ON-LINE. 

Prevents  sending  a  BREAK  on  Parity  Error. 
Enables  sending  BREAK  manually. 
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TELETYPE  MODEL  37  (Page  Two) 

In  order  to  have  the  OUT  OF  SERVICE  switch  control  the  motor 
power,  it  is  necessary  to  connect  DATA  SET  READY  to  DATA  TERMINAL 
READY  on  the  LIU  card.  Table  TTY  37-1  shows  the  connection 
which  produces  this  configuration. 

Operati on : 

When  the  teletype  is  connected  in  this  way,  the  OUT  OF  SERVICE 
button  has  the  effect  of  a  POWER  switch  for  the  motor  circuitry. 
The  logic  is,  however,  always  ON.  Therefore,  when  the  OUT  OF 
SERVICE  light  is  ON,  the  TTY  is  OFF.  Pushing  the  OUT  OF  SERVICE 
button  will  turn  the  motor  on,  and  initiate  "hunt”  mode  in  the 
TIP  (if  enabled).  Pushing  that  button  again  disconnects  the 
Teletype,  and  turns  off  the  motor. 

Special  Characters: 

CONTROL  D  (EOT)  -  This  reinitializes  the  Teletype,  but 

does  not  disconnect  it  from  the  TIP. 

CONTROL  N  (SO)  -  This  disables  printing. 

CONTROL  0  (SI)  -  This  enables  printing. 

Comments : 

In  his  configuration ,  this  terminal  can  still  be  used  over  103 
modems . 

Full-half  duplex  options  may  be  selected  by  straps  on  card  #322062 
which  is  in  locati  i  XZ107. 
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TELETYPE  MODEL  37  (Page  Three) 

Dedicated  HALF-DUPLEX:  A-IN,  B-OUT,  C-OUT 

Dedicated  FULL-DUPLEX:  A-OUT,  B-IN,  C-OUT 

LINE  CONTROL  OPERATION:  A-OUT,  B-OJT,  C-OUT 

In  addition,  the  "STUNT"  box  must  be  correctly  wired — this  is 
a  Teletype  Corp.  operation. 
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TELETYPE  MODEL  37  (Page  Four) 


TABLE  TTY  37-1 


LIU  Pad  Configuration  for  Model  37  TTY 


El  A 

LIU 

PIN 

PAD 

1 

El 

2 

E3 

3 

E2 

A 

E5 

5 

E4 

6 

E8  - 

Both  EIA  pin  6 
connect  to  E8. 

only  change  to 
card. 

7 

E7 

8 

E20 

9 

— 

10 

— 

11 

Ell 

12 

E12 

13 

E13 

14 

El6 

15 

E17 

16 

E14 

17 

E15 

18 

— 

19 

E6 

20 

E8  - 

See  EIA  pin  6. 

21 

— 

22 

— 

23 

— 

24 

E25 

25 

E24 

I 


and  pin  20 
This  is  the 
a  "T"  LIU 
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ASCII  CODES  (Octal) 


MSD+  20  21  22  23  24  25  26  27  30  31  32  33  34  35  36  37 
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“X"  means  Control  and  X 


Code  Rate  (baud) 


0 

1 

2 

3 

4 

5 

6 
7 

10 

11 


Illegal 

75 

110 

134.5 

150 

300 

600 

1200 

1800 

2400 


12  4800  (output  only) 

13  9600  (output  only) 

14  19200  (output  only) 

15  illegal 

16  illegal 

17  external  clock 
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